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18 May 1990

Mr. Brent Truskowsk iRemedial P r o j e c t ManagerU S E P A R e g i o n 1 V I1445 Rose AvenueD a l l a s , T e x a s 75202
contrast H o . iW . A . K o . iDocument ControlK O . t
Dear Mr. Truekowsk i:

l e t t e r

68-W9-001506-00154601-06-31

discusse s the merits of a groundwater r emedia t iona l t e r n a t i v e involving groundwater withdrawal usingArkwood I n c . s i t e in Omaha, Arkansa s .
Xt is our op inion that groundwater r emedia t ion b}karst ic terrains ie g e n e r a l l y not an a p p r o p r i a t e r emed ia l tech-

r f e l l s at the

p u m p i n g in
T h i a ie an op in ion that is g e n e r a l l y sharedre spec t ed prac t i t i oner s in the f i e l d of karst hydrog* ; o l o g y and isconsistent with E P A guidance ( R e f s . 1 , 2 ) . T h a m a j o ithis a l t ernat ive ia not viewed as p r a c t i c a b l e isg e n e r a l l y i m p r a c t i c a b l e , i f not impos s i b l e , toh y d r o l o g y through i n f o r m a t i o n f r o m w e l l a . W i t h o u t th . s d e f i n i t i o nit is i m p o s s i b l e to evaluate the e f f e c t s of r emedia t i on on thea f f e c t e d g r o u n d w a f e r .

S E T T I N G |The Arkwood i s i ta is located in northwestern A r k a n s a sunderlain by thick sequences of sedimentary rocks,are carbonates. At the s i t e , th« MUL£aw» unitl i m e s t o n e / k charty l imes tone that is h i g h l ys o lu t ion a c t i v i t y . 3 & u u a d w a U r i : b«n*&th th* f i i f eoherty olay i residuum and in the h i g h l y solutionedsurEaoa cf t^ie bedrock (the epikarat z one) . Thethe rwsiduum, and epikars t zones ie gradational f r o ml imestone w i j t h air, olay and w a t e r - f i l l e d conduits

rany

a id
The d e eper groundwat«t (Ufl&d aa domestic water suseveral hundred ^eet. Xt is a p p a r e n t l y not inthe upper water-bearing zones in the vicinity of the

occurs atwithsite.

by the most
reason thatthat it ise f i n e kar&t

in an areaof whichthe DesnaB U s c e p t i b l e tot i d e s in thozona at theboundary betweencier ty clay tovoids.
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Eleven monitoring w e l l s have been d r i l l e d on and i m m e d i a t e l ya d j a c e n t to the s i t e .
F i v e o f these w e l l s encountered contaminated groundwaterr e s i d u u m / e p i k a r s t zone. & summary of the wellaroundwater data f r o m the alaven w e l l s i s p r e s e n t e d ]The t o t a l estimated f l o w f r o m the f i v e contaminated we},the weighted average concentration of PCP f r o m the
r a g / 1 .

in thecompl e t i on andon T a b l e 1.I s I s 5 gpia.w e l l s is 23

New Cricket S p r i n g i s the only c o n f i r m e d l o ca t i on of cin o f f -site w e l l s o r s pr ing s . The ba s e l ine f l o w f r o wS p r i n g is 15 gpm at a PCP concentration f r o m 1 to 2
T T N D E R C Q N S I D E P A W P

n g / 1

The remedial a l t e rna t iv e that is d i s cu s s ed hereinvolves extract ion and treatment o f groundwater f jcontaminated w e l l s on si te a l o n g with water that is dthe s p r i n g . Combining the water f r o m the w e l l s and thresult in an e s t imated base f l o w through the treatmeni fgpm with a 7 m g / 1 PCP concentration .

s one thatom the f i v ei s charged ats p r i n g w i l lp l a n t ol 20

P T S C U S S I Q NThe karet in the v i c in i ty of the s i te is a p p a r e n t l ys tage o f deve lopment . That i s , groundwater f l o w ithrough conduit s in the epikars t zone. The f l o ^analogous to f l o w through an intricate system of p ip e*«y»Lwi» ia h i d d t n , tha conduit loaation* and the oondi*through them i s understood l a r g u l y by l u l M £ w u 6 * . Hhftin the case of the site is that the only p l a c e t:c on f i rmed to represent a d i s charge of contamination ofCricket S p r i n g - How it get s f r o m the site to thewi l l remain l a r g e l y a f l a t t e r o f c onj e c ture .icontrary to granular a q u i f e r s , where contamination teout as it migrate s away f r o m the s i t e , contaminationto a point of d i s charge in a karst environment. Itconsistent with the behavior of thi s t y p e of enviromof the contaminated groundwater f r o m the site oouldthe spring. i T h i n means that the spr ing i» an a p p r o p rto c o l l e c t contaminated groundwater for treatment
The characterist ics that ara dasoribed above are theit is not g enera l ly a p p r o p r i a t e to pump and tr«at grow e l l s in a karst environment with the intention ofW h i l e contaminated water may be encountered inr e l a t i o n s h i p to the h y d r o g e o l o g i c system can genedetermined without extensive dya tracing s tudie s ""*"

ntaminat ionNew Cricket

in a matured o m l n a n t l ysystea is. S i n c e theiono o f f l o wcan b& saidat haa beenje site is Nev;s tr ing is and
ds to spreadends to f l o wis t h e r e f o r eent that alldischarge atate l o ca t i on

reasons that.ndwatar f r o mremediation.{ t e l l * , theira l l y not beWithout phys i cal

o
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it i» g e n e r a l l y more cost e lec t ive to treat contaminated groundwa-at the p o i n t ( s ) of natural di scharge.
T h e r e are two de t r imenta l a f f e c t s that th i s a l t ernat ive could haveby a l t e r i n g f l o w pa th s in an u n p r e d i c t a b l e manner. C o l l a p s e andeonduit b lockage could result f r o m long-term p u m p i n g iron the f i v ew e l l s . T h i e could cause contaminated groundwater to f l o w topr ev ioua ly clean s p r i n g s or w e l l s in the area. The j o t e n t i a l forthis h a p p e n i n g is real but not q u a n t i f i a b l e . The second e f f e c t isthat p u m p i n g f r o m t h e w e l l s M ' . v s t ° P f l o w i n a

contaminated syatenu A f t e r a period of time thin coiwonx*ciiuiii*icivwv» »/ ** vw*w* — -••—- — «- ------contaminants not f l o w i n g to either the s p r i n g orthe appearanc e that the g r o u n d w e t U * imU b«wi i.'6»Ww e l l s a r e turned o f f , t h e t y B f c e m could equi l ibrate* a i jdi s charge be contaminated again
There are p o t e n t i a l l y two p o s i t i v e a sp e c t s o f t r ea t ingat the f i v e a f f e c t e d w a l l a . By removing contaminarl o ca t i on s , contaminants that would never reach the cprremoved. A d d i t i o n a l l y , the r e d m a d i a t i o n time could beft more v a p i d rate of contaminant removal. It i» not prevaluate the p o s s i b i l i t y o f e i ther o f these h a p p e n i n gl i k e l y to be abla to q u a n t i f y the degree to whiqnoccurring dur ing remediat ion*

i u M i i v . a i . A V i i Of this a l t e rna t iv e may resul t in a »oc ompl e t e c l eanup of a f f e c t e d groundwaters put t it i a a n f t h i « n r e n n t r t f t f l n n h l ^ . T n l i g h t , n f t.ha f l a tthe p o t e n t i a l of d e tr imenta l a f f e c t s on the system, tha viable a l t e r n a t i v e for groundwater remediat ion.

e f f e c t i sart of thed resul t ingiv ingA f t e r t h 6tho c p r i n g
groundwaterts nt theseing might boshortened byac t i cab l e tonor is iteither is

e rap id andyp o a a i b i l i -I coats anais may not be
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It you have any (questions about this or would l ike to di s cus s itf u r t h e r p l e a s e call me at ( 7 1 3 ) 621-1620.

D N M / b f

Reference s

Vesy t*uly youro,
R O Y P . W E C T O N , I N C .

D a n N . HacLemore I I I ,
S i t e Manager

"Ground-Water M o n i t o r i n g in K a r e tP r o t o c o l s and I m p l i c i t A s s u m p t i o n s , " Q u i n l i n ,6 0 0 / X - 8 9 / 0 5 0 , F e b , 1989.

C P G 5

RecommendedJ . F . , U S E P A

2 - "Guidance on Remedial A c t i o n s for Contaminated Ground W a t e i ats u p e r f u n d S i t e s , " U S E P A / 5 4 / G - 8 8 / 0 0 3 , O S W E R Directive 9 2 8 3 , 1 - 2 ,Dec. 1988. !
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